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© Semiconductor memories. 

© A semiconductor memory includes an input buff- 
er (20 to 22) for storing input data, an output buffer 
(33 to 35, 38 to 40) for storing the data and for 
supplying the data, and a storage means (25) for 
storing the data supplied from the input buffer 
means (20 to 22) and for transferring the data to the 
output buffer (33 to 35, 38 to 40). The input buffer 
(20 to 22) includes a plurality of memories (21, 22) 
having equal capacity, and the output buffer (33 to 
35, 38 to 40) also includes a plurality of memories 
(33, 34, 38, 39) having equal capacity,. each equal to 
a fraction of the memory capacity per line of the 
storage means (25). The semiconductor memory 
includes a dividing means (20) for dividing image 
data from the input buffer (20 to 22) into smaller data 
units to be written in the storage means (25) and a 
recombining means (35, 40) for the smaller data 
units supplied from the storage means (25) to the 
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SEMICONDUCTOR MEMORIES 



This invention relates to semiconductor memo- 
ries. More particularly, but not exclusively, the in- 
vention relates to semiconductor asynchronous 3- 
port first-in-first-out (FIFO) memories. Such memo- 
ries can be used, for example, in image processing 
in a video tape recorder or television receiver. 

Asynchronous 3-port FIFO memories, which 
have serial-access memories (SAM) writing and 
reading out data, line by line, have been previously 
proposed. Such memories include first, second and 
third SAMs. The first SAM comprises a selector, a 
register, which may have, for example, a capacity 
of 1024 bits, and a first latch circuit. The second 
SAM comprises a second latch circuit and a first 
shift register. The third SAM comprises a third 
latch circuit and a second shift register. 

Writing clock signals CKW are supplied for the 
selector, the register and the first latch circuit. 
Several data are supplied to the register by way of 
an input terminal. When clear signals CLR 0 are 
supplied for the selector, the data are cleared to be 
set to 0. The selector is actuated by means of write 
enable* signals WE. Address signals are formed 
when clock signals CKW are supplied for the selec- 
tor. The address signals are supplied to the regis- 
ter by the selector. Serial data from the input 
terminal are stored in the register at predetermined 
locations designated by the address signals, and 
the data stored in the register are temporarily 
latched in the first latch circuit. 

The data latched by the first latch circuit is 
written, line by line, in a dynamic random-access 
memory (DRAM) at a predetermined location as- 
signed by address signals produced from a writing 
address circuit. 

The data written in the DRAM at a predeter- 
mined location assigned by address signals pro- 
duced by a first read-out address circuit are read 
out, line by line, to be transferred to the second 
latch circuit to be further transferred to the first shift 
register. Read-out clock signals CKR 1 are sup- 
plied for the first read-out address circuit, the sec- 
ond latch circuit and the first shift register. Clear 
signals CLR 1 are also supplied for the first shift 
register. 

The data transferred to the first shift register 
are shifted by 1 bit whenever the clock signals CKL 
1 are supplied to a first output terminal, to serve as 
first data. 

On the other hand, the data written in the 
DRAM at a predetermined location assigned by 
address signals which are produced by a second 
read-out address circuit, are read out, line by line, 
to be transferred to the third latch circuit to be 
further transferred to the second shift register. 



Read-out clock signals CKL 2 are supplied for the 
second address circuit, the third latch circuit and 
the second shift register. Clear signals CLR 2 are 
also supplied for the second shift register. 

5 The data transferred to the second shift regis- 

ter are shifted by 1 bit whenever the clock signals 
CKL 2 are supplied to a second output terminal to 
serve as second data. 

A first port comprises the selector, the register 

w and the first latch circuit. A second port comprises 
the second latch circuit and the first shift register. 
A third port comprises the third latch circuit and the 
second shift register. As mentioned above, the first, 
second and third ports can actuate asynchronously 

is of each other. 

However, with the above-mentioned device, 
there is the disadvantage that the chips forming the 
SAMs are of reJatively large area, so the cost is 
high. In addition, the device does not have good 

20 operating efficiency. 

According to the present invention there is 
provided a semiconductor memory comprising: 
a storage means for storing data; 
characterized by: 

25 an input buffer means, which includes a plurality of 
first memories having equal memory capacity to 
each other, for supplying data and for transferring 
said data to said storage means, said first memo- 
ries each having a memory capacity equal to a 

30 fraction of the memory capacity per line of said 
storage means; and 

an output buffer means, which includes a plurality 
of second memories having equal memory capac- 
ity to each other, for storing data which is supplied 

35 from said storage means, and for supplying said 
data, said second memories each having a mem- 
ory capacity equal to a fraction of the memory 
capacity per line of said storage means. 

According to the present invention there is also 

40 provided a semiconductor memory comprising: 
an input buffer means for storing input data; 
a storage means for storing said data supplied 
from said input buffer means; and 
an output buffer means for storing said data sup- 

45 plied from said storage means and for reading out 
said data; 
characterized by: 

a dividing means for dividing data supplied from 
said input buffer means into smaller data units to 
so be written in said storage means; and a recom- 
bining means for recombining said smaller data 
units supplied from said storage means to be sup- 
plied to said output buffer means. 
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According to the present invention there is also 
provided a semiconductor memory characterized 
by: 

a storage means, formed with a plurality of blocks 
per line, for storing data, each of said blocks being 5 
formed with a plurality of sub-blocks; 
a dividing means for dividing data into smaller units 
and for simultaneously writing them in sub-blocks 
numbered by the same numeral as said blocks; 

and 10 
a recombining means for recombining said smaller 
data units stored in said storage means at the sub- 
blocks numbered by the same numeral as said 
blocks and for reading out the recombined data. 

Thus, a preferred embodiment of semiconduc- is 
tor memory according to the present invention in-r 
eludes an input buffer means for storing input data, 
an output buffer means for storing the data and for 
supplying the data, and a storage means for storing 
the data supplied from the input buffer means and 20 
for transferring the data to the output buffer means. 
The input buffer means includes a plurality of 
memory means having equal memory capacity. 
The memory means have memory capacity equal 
to. a fraction of the memory capacity per line of the 25 
storage means. 

In addition, the semiconductor memory can be 
connected to first and second address designating 
means for producing address signals and for des- 
ignating the location to and from which the data are 30 
transferred, respectively. 

The input buffer means can include first and 
second memory means. In this case, the semicon- 
ductor memory can include a first switching means 
for transferring data stored in the first memory 35 
means to the storage means when data are written 
in the second memory means and for transferring 
data stored in the second memory means to the 
storage means when data are written in the first 
memory means. The output buffer means can in- 40 
elude third and fourth memory means. The semi- 
conductor memory can include a second switching 
means for reading out data written in the third 
memory means when data supplied from the stor- 
age means are transferred to the fourth memory 45 
means and for reading out data written in the fourth 
memory means when data supplied from the stor- 
age means are transferred to the third memory 
means. 

The input and output buffer means preferably so 
comprises a plurality of serial-access memories 
and the storage means preferably comprises a 
dynamic random-access memory. In a preferred 
construction, the semiconductor memory is pro- 
vided with a toggle means for delaying one of the ss 
data transfers in relation to the other, so that the 



data transfer from the input buffer means to the 
storage means does not, conflict with the data 
transfer from the storage means to the output buff- 
er means. 

The invention will now be described by way of 
example with reference to the accompanying draw- 
ings, throughout which like parts are referred to by 
like references," and in which: 

Figure 1 is a block diagram of an embodi-* 
ment of semiconductor memory according to the 
present invention; 

Figure 2 is a diagram of a serial-access 
memory formed by an input buffer means in the 
memory of Figure 1 ; 

Figure 3 is a diagram of a serial-access 
memory formed by an output buffer means in the 
memory of Figure 1; 

Figure 4 is a block schematic diagram of 
input buffer means; 

Figure 5 is a schematic diagram of the out- 
put buffer; 

Figure 6 is a block diagram of a* dynamic 
random-access memory used in the memory of 
Figure 1; 

Figure 7 is a diagram showing the timing 
relationship between the dynamic random-access 
memory and the serial-access memory of the input 
buffer means; 

Figure 8 is a diagram showing the timing 
relationship between the dynamic random-access 
memory and the serial-access memory of the out- 
put buffer means; 

Figure 9 is a block diagram of another em- 
bodiment of semiconductor memory according to 
the present invention; 

Figure 10 is a schematic wiring diagram of a 
switch and a selector in Figure 9; 

Figure 11 is a detailed writing diagram of 

Figure 10; and 

Figure 12 is a block diagram of a dynamic 
random-access memory used in the memory of 
Figure 9. 

Referring now to the drawings, particularly to 
Figure 1, the preferred embodiment of semicon- 
ductor memory according to the present invention 
is an asynchronous 3-port FIFO field, memory. The 
semiconductor memory includes a selector 20. 
When clear signals CLR 0 are supplied to the 
selector 20, the data are set to 0 to be cleared. The 
selector 20 is actuated by means of write enable 
signals WE. When clock signals CKW are supplied 
to the selector 20, address signals are formed. The 
selector 20 is connected to writing serial-access 
memories (SAMs) 21 and 22 of equal capacity. For 
example, the SAMs 21 and 22 may each have 256 
bits of memory capacity. When data, in which a 
pixel is formed by 4 bits, are supplied to the SAMs 
21 and 22 by way of an input terminal 23, the data 
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are written in the SAMs 21 and 22 at a predeter- 
mined location designated by address signals. The 
SAMs 21 and 22 respectively have addresses num- 
bered from 0 to 63 corresponding to 64 pixels, 
since they have 256 bits of memory capacity. 
Therefore, 4 bits of data supplied from the input 
terminal 23 are, in turn, written at the addresses 
designated by the address signals. The data writ- 
ten in the SAMs 21 and 22 are, in turn, picked up 
by means of a switch circuit 24 and supplied to a 
memory means, for example, a dynamic random- 
access memory (DRAM) 25. The data stored in the 
SAM 21 is transferred to the DRAM 25 while data 
is written in the SAM 22 and, conversely, the data 
stored in the SAM 22 is transferred to the DRAM 
25 while data is written in the SAM 21 . A first port 
comprises the selector 20, the SAMs 21 and 22, 
the input terminal 23 and the switch circuit 24. 

The dram 25 may have, for example, 303 lines 
of capacity in which one line includes 4096 bits 
(4096 x 303). Each line may, for example, be 
divided into 16 blocks each having 256 bits. The 
DRAM 25 is connected to a writing line-address 
circuit 26 and a writing column address circuit 27. 
The line-address circuit 26 produced address sig- 
nals to designate the line of the DRAM 25 in which 
the data are to be written. The column-address 
circuit 27 produces address signals to designate 
the column of the DRAM 25 in which the data are 
to be written. As a result, the 256 bits of data from 
the SAM 21 or 22 can be written in a predeter- 
mined block of the DRAM 25. 

The DRAM 25 is also connected to a first read- 
out line-address circuit 28. and a first read-out 
column-address circuit 29. The line-address circuit 
28 produces address signals to designate the line 
of the DRAM 25 from which the data are to be read 
out. The column-address circuit 29 produces ad- 
dress signals to designate the column of the DRAM 
25 from which the data are to be read out As a 
result, the 256 bits of data written in a predeter- 
mined block of the DRAM 25 can be read out. 

The dram 25 is further connected to a second 
read-out line-address circuit 30 and a second read- 
out column-address circuit 31. The line-address 
circuit 30 produces address signals to designate 
the line of the DRAM 25 from which the data are to 
be read out. The column-address circuit 31 pro- 
duces address signals to designate the column of 
the DRAM 25 from which the data are to be read 
out. As a result, the 256 bits of data written in a 
predetermined block of the DRAM 25 can be read 
out. 

The output terminal of the DRAM 25 is con- 
nected to a switch circuit 32. The switch circuit 32 
is also connected to SAMs 33 and 34 which each 
have the same capacity as that of the SAMs 21 
and 22. The SAMs 33 and 34 are connected to a 



selector 35, which can operate in a similar manner 
to the selector 20, and an output terminal 36. A first 
output buffer means, which is a second port, com- 
prises the SAMs 33 and 34, the selector 35 and the 

5 output terminal 36. The address circuits 28 and 29 
produce address signals to designate 256 bits of 
data written in a predetermined block of the DRAM 
25 to be read out. The 256 bits of data are selec- 
tively picked up by means of the switch circuit 32 

io and transferred to the SAM 33 or 34. The data 
written in the SAM 33 is read out while data sup- 
plied from the DRAM 25 is transferred to the SAM 
34. Conversely, the data written in the SAM 34 is 
read out while data supplied from the DRAM 25 are 

75 transferred to the SAM 33. Data stored in the SAM 
33 or 34 at a predetermined location designated by 
address signals, which are produced from the se- 
lector 35, are supplied to the output terminal 36, 4 
bits at a time, that is, pixel by pixel. 

20 The output terminal of the DRAM 25 is also 

connected to a switch circuit 37. The switch circuit 
37 is also connected to SAMs 38 and 39 which 
each have the same capacity as that of the SAMs 
21 and 22. The SAMs 38 and 39 are connected to 

25 a selector 40, which can operate in a similar man- 
ner to the selector 20, and an output terminal 41. A 
second output buffer means, which is a third port, 
comprises the SAMs 38 and 39, the selector 40 
and the output terminal 41 , The address circuits 30 

30 and 31 produce address signals to designate 256 
bits of data written in a predetermined block of the 
DRAM 25 to be read out The 256 bits of data are 
selectively picked up by the switch circuit 32 and 
transferred to the SAM 38 or 39. The data written 

35 in the SAM 38 are read out, while data supplied 
from the DRAM 25 are transferred to the SAM 39. 
Conversely, the data written in the SAM 39 are 
read out while data supplied from the DRAM 25 are 
transferred to the SAM 38. Data stored in the SAM 

40 38 or 39 at a predetermined location designated by 
address signals, which are produced from the se- 
lector 40, are supplied to the output terminal 41, 4 
bits at a time, that is. pixel by pixel. 

Preferably a toggle means is provided so that 

45 the data transfer from the SAM 21 or 22 to the 
DRAM 25 does not conflict with the data transfer 
from the DRAM 25 to the SAM 33, 34, 38 or 39. 
One of the data transfers is delayed relative to the 
other by the toggle means. 

so As shown in Figure 2, the input 4-bit data units 

can be selected by means of the selector 20 and 
written in the SAM 21 or 22, which form an input 
buffer means, at predetermined locations corre- 
sponding to the addresses numbered from 0 to 63. 

55 



4 



0246767 A2 I > 



7 0; 

As shown in Figure 3, each 4-bit data unit 
written in the SAM 33 or 34 at the addresses 
numbered from 0 to 63 can be selected by means 
of the selector 35 and supplied. Each 4-bit data 
unit written in the SAM 38 or 39 at the addresses 
numbered from 0 to 63 can also be selected by 
means of the selector 40 and supplied. 

Figure 4 shows the input buffer means for 
transferring data from the SAM 21 or 22 to the 
DRAM 25. In Figure 4, the selector 20 is shown as 
a single-pole double-throw switch for reasons of 
convenience. The selector 20 is associated with the 
switch circuit 24. The switch circuit 24 engages its 
contact a when the selector 20 engages its contact 

a. Conversely, the switch contact 24 engages its 
contact b when the selector 20 engages its contact 

b. Therefore, when both the selector 20 and the 
switch circuit 24 engage their contacts a, each of 
4-bit data units from the input terminal 23 are, in 
turn, written in the SAM 21 and simultaneously the 
256-bits data written in the SAM 22 are transferred 
to the DRAM 25. Conversely, when both the selec- 
tor 20 and the switch circuit 24 engage their con- 
tacts b, each of 4 bits of data from the input - 
terminal 23 are, in turn, written in the SAM 22 and 
simultaneously the 256-bits data written in the SAM 
21 are transferred to the DRAM 25. 

As shown in Figure 5. the DRAM 25 may 
include 303 lines arranged vertically, each of which 
may be divided into 16 blocks numbered from 0 to 
15. One block may have 256 bits of capacity and 
one line may have 4096 bits (256 x 16) of capacity. 
.Therefore, there is a map comprising 16 columns x 
303 lines. 

As mentioned above, each of 256-bits data 
transferred from the SAMs 21 and 22 are, in turn, 
written in a predetermined block, the line and col- 
umn of which are assigned by the address circuits 
26 and 27, respectively, shown in Figure 1 . 

Figure 6 shows the first output buffer means 
for transferring data from the DRAM 25 to the SAM 
33 or 34. In Figure 6, the selector 35 is shown as a 
single-pole double-throw switch for reasons of con- 
venience. The switch circuit 32 is associated with 
the selector 35. The switch circuit 32 engages its 
contact a when the selector 35 engages its contact 

a. Conversely, the switch circuit 32 engages its 
contact b when the selector 20 engages its contact 

b. Therefore, when both the selector 35 and the 
switch circuit 32 engage their contact a, the 256 
bits of data written in the DRAM 25 at a predeter- 
mined block, the line and column of which have 
been determined by the address circuits 28 and 29 
shown in Figure 1, are transferred to the SAM 33 
and simultaneously 256 bits of data written in the 
SAM 34 are, in turn, supplied 4 bits at a time. On 
the contrary, when both the selector 35 and the 
switch circuit 32 engage their contact b, the 256 
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bits data written in the DRAM 25 at a predeter- 
mined block, the line and column of which have 
been determined by the address circuits 28 and 
29, are transferred to the SAM 34, and simulta- 
5 neously the 256 bits of data written in the SAM 33 
are, in turn, supplied 4 bits at a time. 

Figure 7 shows the timing relationship between 
the DRAM 25 and the SAMs 21 and 22 which from 
the input buffer means. When clear signals CLR 0 

70 are supplied to the selector 20, the 256 bits of data 
to be written in the DRAM 25 at the block 0 are 
written in the SAM 1 serving as a writing SAM, for 
example, the SAM 21, and simultaneously the 256 
bits of data written in the SAM 2 serving as a 

75 transferring SAM, for example the SAM 22, are 
transferred to the block 15 of the DRAM 25. Sec- 
ondly, the 256 bits of data to be written in the 
DRAM 25 at the block 1 are written in the SAM 2 
serving as the writing SAM and simultaneously the 

20 256 bits data written in the SAM 1 serving as the 
transferring SAM are transferred to the block 0 of 
the DRAM 25. Next, the 256 bits of data to be 
written in the DRAM 25 at the block 2 are written in 
the SAM 1 serving as the writing SAM and simulta- 

25 neously the 256 bits data written in the SAM 2 
serving as the transferring SAM are transferred to 
. the block 1 of the DRAM 25. Data written in one 
SAM are transferred to the DRAM 25 while data 
are written in the other SAM. This operation' is 

30 repeated until the transfer of all of the data has 
been finished. 

Figure 8 shows the timing relationship between 
the DRAM 25 and the SAMs 33 and 34 or 38 and 
39 which form the output buffer means. When clear 

as signals CLR 1 or 2 are applied to the selector 35 or 
40, the 256 bits of data corresponding to the data 
stored in the block 0 of the DRAM 25. which are 
written in the SAM 1 serving as a read-out SAM. 
for example the SAM 33 or 38 , is supplied at a 

40 time, and simultaneously the 256 bits of data 
stored in the block 1 of the DRAM 25 are trans- 
ferred to the SAM 2 serving as a transferring SAM, 
for example, the SAM 34 or 39. Secondly, the 256 
bits of data corresponding to the data stored in the 

45 .block 1 of the DRAM 25, which are written in , the 
SAM 2 serving as the read-out SAM, are supplied 
4 bits at a time, and simultaneously the 256 bits of 
data stored in the block 2 of the DRAM 25 are 
transferred to the SAM 1 serving as the transferring 

so SAM. Next, the 256 bits of data corresponding to 
the data stored in the block 2 of the DRAM 25, 
which are written in the SAM 1 serving as the read- 
out SAM, are supplied 4 bits at a time and simulta- 
neously the 256 bits of data stored in the block 3 

55 of the DRAM 25 are transferred to the SAM 2 
serving as the transferring SAM. Data are trans- 
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ferred from the DRAM 25 to one SAM while data 
written in the other SAM are supplied. This opera- 
tion is repeated until ail of the data have been read 
out 

With this embodiment, the SAM having 256 5 
bits of capacity, which is a sixteenth part of 4096 
bits corresponding to the memory capacity per 
line, is used, but other types of SAM having a 
capacity which is a fraction, such as an eighth or 
fourth part thereof, can also be used. w 

Figure 9 shows another embodiment of semi- 
conductor memory according to the present inven- 
tion. In this embodiment, a selector 42 is provided 
between the switch circuit 24 and the DRAM 25. 
The selector 42 is divided into 16 blocks cor- is 
responding to the blocks 0 to 15 of the DRAM 25. 
The 256-bit data lines are divided by means of the 
switch circuit 24 into sixteen 16-bit data lines and 
introducing into each block of the selector 42 cor- 
responding to the block 0 to 15 of the DRAM 25. A zo 
selector 43 is also provided between the DRAM 25 
and the switch circuit 32 and 37. The selector 43 is 
also divided into. 16 blocks corresponding to the 
blocks 0 to 15 of the DRAM 25. Each 1 6-bit data 
line is introduced through the DRAM 25 into each 25 
block of the selector 43 corresponding to the block 
0 to 15 of the DRAM 25. All 16-bit data lines from 
the selector 43 are gathered together to make 256- 
bit data lines which are introduced into the switch 
circuits 32 and 37. The selector 42 is controlled by 30 
means of address signals produced by the column- 
address circuit 27. The selector 43 is controlled by 
means of address signals produced by the column- 
address circuits 29 and 31. 

As shown in detail in Figure 10, the 256-bit 35 
data lines are divided by means of the switch 
circuits 24, 32 or 37 into, for example, two 128-bit 
data lines horizontally extending from near the cen- 
tre of the switch circuit 24, 32 or 37 towards the left 
and right sides, respectively. The left-hand 128-bit 40 
data lines are introduced into the blocks of the 
selector 42 or 43 corresponding to the blocks 0 to 
7 of the DRAM 25. The right-hand 128-bit data 
lines are introduced into the blocks of the selector 
42 or 43 corresponding to the blocks 8 to 15 of the 45 
DRAM 25. As shown in detail in Figure 11, each 
16-bit data line selected from the 128-bit data lines 
extends vertically to be introduced into each block 
of the selector 42 or 43. 

In this embodiment, each of the 16 blocks so 
numbered 0 to 15 of the DRAM 25 is divided into 
16 sub-blocks numbered 0' to 15' as shown in 
Figure 12. The 16 bits of data are written in each of 
the sub-btocks by means of a block of the selector 
42. On the other hand, each 16 bits of data written 55 
in each of the sub-blocks are read out by means of 
a block of the selector 43. 



For example, in. order to transfer the 256 bits of 
data stored in the SAM 21 to the DRAM 25, the 
256 bits of data obtained at the output terminal of 
the switch circuit 24 are divided into 16-bit units 
and each of these 16-bit data units are, in turn, 
transferred to one of the even sub-blocks, that is, 
the sub-blocks 0'. 2\ 4', 6', 8', 10'. 12' and 14' 
disposed in one of the blocks 0 to 15 of the DRAM 
25, by means of each of the blocks of the selector 
42. On the other hand, in order to transfer the 256 
bits of data stored in the SAM 22 to the DRAM 25. 
the 256 bits of data obtained at the output terminal 
of the switch circuit 24 are divided into sixteen 16- 
bit data units and each of these 16-bit data units 
are, in turn, transferred to one of the odd sub- 
blocks, that is. the sub-blocks. V, 3', 5', 7', 9'. 11', 
1 3' and 1 5' disposed in one of the blocks 0 to 1 5 of 
the DRAM 25 by means of each of the blocks of 
the selector 42. 

That is, all the 256 bits of data stored in the 
SAM 21, 16 bits at a time, are simultaneously 
transferred to the sub-blocks 0' of the blocks 0 to 
1 5 of the DRAM 25 by means of the blocks of the 
selector 42. Secondly, all 256 bits of data stored in 
the SAM 22,-16 bits by 16 bits, are simultaneously 
transferred to the sub-blocks, V of the blocks 0 to 
1 5 of the DRAM 25 by means of the blocks of the 
selector 42. This operation is repeated. 

Conversely, in order to transfer the data written 
in the DRAM 25 to the SAMs 33 and 34, ail 16 bits 
of data written in the even sub-blocks of the blocks 
0 to 15 of the DRAM 25 are simultaneously read 
out by means of the blocks of the selector 43 to be 
256 bits (t6 x 16) of data to be transferred to the 
SAM 33 through the switch circuit 32. 

That is, all of the 16-bit data units written in the 
sub-blocks 0' of the blocks 0 to 15 of the DRAM 25 
are simultaneously read out by means of the 
blocks of the selector 43 to make up 256 bits of 
data to be transferred to the SAM 33 through the 
switch 32. Secondly, alt of the 16-bit data units 
written in the sub-blocks V of the blocks 0 to 15 of 
the DRAM 25 are simultaneously read out by 
means of the blocks of the selector 43 to be 256 
bits of data so as to be transferred to the SAM 34. 
This operation is repeated. 

When the data written in the DRAM 25 are 
transferred to the SAMs 38 and 39, such an opera- 
tion is carried out 

As described above, the 256 bits of data, which 
are alternately transferred from the SAMs 21 and 
22 to the output terminal of the switch circuit 24, 
are divided into sixteen 1 6-bit data units and all of 
the 16-bit data units are simultaneously transferred 
to the like numbered sub-blocks of the blocks 0 to 
15 of the DRAM 25. AJI of the 1 6-bits data, units 
written in the like numbered sub-btocks of the 
blocks 0 to 15 of the DRAM 25 are simultaneously 
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read out to make up 256 bits of data to be trans- 
ferred to the SAMs 33 and 34 or the SAMs 38 and 
39. Therefore, the wiring area between the switch 
circuit 24 and the selector 42 and between the 
selector 43 and the switch circuits 32 and 37 can 
be small. 

The above description refers to SAMs having 
256 bits of memory capacity, and a DRAM having 
16 horizontal blocks, but other types of SAM and 
DRAM can be used. 



Claims 

1. A semiconductor memory comprising: 
a storage means (25) for storing data; 
characterized by: 

an input buffer means (20 to 22), which includes a 
plurality of first memories (21 , 22) having equal 
memory capacity to each other, for supplying data 
and for transferring said data to said storage 
means (25), said first memories (21 , 22) each hav- 
ing a memory capacity equal to a fraction of the 
memory capacity per line of said storage means 
(25); and 

an output buffer means (33 to 35, 38 to 40), which 
includes a plurality of second memories (33, 34, 
38, 39) having equal memory capacity to each 
other, for storing data which is supplied from said 
storage means (25), and for supplying said data, 
said second memories (33, 34, 38, 39) each having 
a memory capacity equal to a fraction of the mem- 
ory capacity per line of said storage means (25). 

2. A memory according to claim 1 connected 
to first and second address-designating means (26 
to 31) for producing address signals for designating 
the location in said storage means (25) to and from 
which said data are transferred, respectively. 

3. A memory according to claim 2 wherein said 
input buffer means (20 to 22) comprises first and 
second memory means (21, 22). 

4. A memory according to claim 3 further com- 
prising a first switching means (24) for transferring 
data stored in said first memory means (21) to said 
storage means (25) while data are written in said 
second memory means (22), and for transferring 
data stored in said second memory means (22) to 
said storage means (25) while data are written in 
said first memory means (21). 

5. A memory according to claim 2 wherein said 
output buffer means (33 to 35. 38 to 40) comprises 
third and fourth memory means (33, 34, 38. 39). 

6. A memory according to claim 5 further com- 
prising a second switching means (32, 37) for read- 
ing out data written in said third memory means 
(33, 34) while data supplied from said storage 
means (25) are transferred to said fourth memory 
means (38, 39), and for reading out data written in 



said fourth memory means (38, 39) while data 
supplied from said storage means (25) are trans- 
ferred to said third memory means (32, 34). 

7. A memory according to any one of the 
s preceding claims wherein said input and output 

buffer means (20 to 22. 33 to 35, 38 to 40) com- 
prise a plurality of serial-access memories (21, 22; 

33, 34; 38. 39). 

8. A memory according to any one of the 
io preceding claims wherein said storage means (25) 

comprises a dynamic random-access memory (25). 

9. A memory according to any one of the 
preceding claims which is connected to a toggle 
means for delaying one transfer relative to the 

75 other between the transfer of data from said input 
buffer means (20 to 22) to said storage means 
(25) and the transfer of data from said storage 
means (25) to said output buffer means (33 to 41) 
so as not to conflict with each other. 

20 10. A semiconductor memory comprising: 

an input buffer means (20 to 22) for storing input 
data; 

a storage means (25) for storing said data supplied 
from said input buffer means (20 to 22); and 
25 an output buffer means (33 to 35, 38 to 40) for 
storing said data supplied from said storage means 
(25) and for reading out said data; 
characterized by: 

a dividing means (20) for dividing data supplied 
30 from said input buffer means (20 to 22) into smaller 
data units to be written in said storage means (25); 
and 

a recombining means (35. 40) for recombining said 
smaller data units supplied from said storage 

35 means (25) to be supplied to said output buffer 
means (33 to 35. 38 to 40). 

11. A memory according to claim 10 wherein 
said storage means (25) comprises a dynamic 
random-access memory (25). 

40 12. A memory according to claim 11 wherein 

said dynamic random-access memory (25) is 
formed with a plurality of blocks per line, each of 
said blocks being formed with a plurality of sub- 
blocks. 

45 13. A memory according to claim 10, claim 11 

or claim 12 wherein said input and output buffer 
means (20 to 22; 33 to 35, 38 to 40) comprise a 
plurality of serial-access memories (21 , 22; 33, 34, 
38, 39). 

so 14. A memory according to any one of claims 

10 to 13 which is connected to first and second 
address designating means (26 to 31) for produc- 
ing address signals and for designating the location 
in said storage means (25) to and from which said 

55 data are transferred, respectively. 
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15. A memory according to claim 14 wherein 
said storage . means (25) is formed with a plurality 
of blocks per line, each of said blocks being 
formed with a plurality of sub-blocks. 

16. A memory according to claim 15 wherein s 
said dividing and recombining means (20; 35, 40) 
include a selector (20; 35, 40) having a plurality of 
blocks corresponding to said blocks of said storage 
means (25). 

17. A memory according to claim 16 wherein w 
said dividing means (20) divides data into smaller 
data units to be simultaneously written in sub- 
blocks numbered by the same numeral as said 
blocks, and wherein said recombining means (35, 

40) recombines said smaller data units stored in is 
said storage means (25) at the sub-blocks num- 
bered by the same numeral as said blocks to be 
written in said output buffer means (33 to 35, 38 to 
40). 1 

18. A semiconductor memory characterized by: 20 
a storage means (25), formed with a plurality of 
blocks per line, for storing data, each of said blocks 
being formed with a plurality of sub-blocks; 

a dividing means (20) for dividing data into smaller 
data units and for simultaneously writing them in 25 
sub-blocks numbered by the same numerals as 
said blocks; and 

a recombining means (35, 40) for recombining said 
smaller data units stored in said storage means 
(25) at the sub-blocks numbered by the same 30 
numeral as said blocks and for reading out the 
recombined.data. 
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© Semiconductor memories. 



© A semiconductor memory includes an input buff- 
er (20 to 22) for storing input data, an output buffer 
(33 to 35, 38 to 40) for storing the data and for 
supplying the data, and a storage means (25) for 
CO storing the data supplied from the input buffer 
^ means (20 to 22) and for transferring the data to the 
^output buffer (33 to 35, 38 to 40). The input buffer 
(0(20 to 22) includes a plurality of memories (21. 22) 
^having equal capacity, and the output buffer (33 to 
CO 35, 38 to 40) also includes a plurality of memories 
^■(33, 34, 38, 39) having equal capacity, each equal to 
^a fraction of the memory capacity per line of the 
©storage means (25). The semiconductor memory 
-.includes a dividing means (20) for dividing image 
[jjdata from the input buffer (20 to 22) into smaller data 
units to be written in the storage means (25) and a 
recombining means (35, 40) for the smaller data 



units supplied from the storage means (25) to the 
output buffer (33 to 35, 38 to 40). 
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